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Abstract: In addition, reactive power compensation and input current harmonic suppression are also 
implemented, resulting in efficient power factor correction. SRF-based controllers are used to 
compensate for input current and output voltage. Although the SRF method itself is based on balanced 
three-phase loads, it can be adapted for use with single-phase loads. The UPS consists of two single-phase 
PWM transformers that act as an active line filter. The single phase UPS can be implemented in two 
different modes of operation. In the first position, the series transformer acts as a sinusoidal current 
source and the parallel transformer acts as a sinusoidal voltage source. In the second mode, the series 
transformer acts as a non-sinusoidal voltage source and the parallel transformer acts as a non-sinusoidal 
current source. A comparative analysis of the two modes of operation is carried out, in which the 
advantages and disadvantages of each of them are discussed. Validation results are presented to confirm 
the theoretical design and performance of the single phase UPS. 
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INTRODUCTION: 
Power Quality Air Conditioners (PQCs) such as 
Unified Power Quality Conditioners (UPQCs), 
Active Power Filters (APFs), and Uninterruptible 
Power Systems (UPS) improve the power quality 
of electrical systems by providing protection 
against power outages and operating critical loads 
[1]. Such as industrial process control devices, 
computers, medical equipment, data transmission 
systems, etc. Typically, series APFs are used to 
compensate for line voltage disturbances, while 
parallel APFs are commonly used to suppress 
harmonic currents for nonlinear loads and 
compensate for reactive power. On the other hand, 
simultaneous serial and parallel active filtering 
capability can be done using UPQC. Other methods 
of air conditioning, such as UPS systems, have also 
been used with a versatile filtration capacity. The 
single-phase PQCs will be implemented in two 
different operating modes. In the first position, the 
series transformer acts as a sinusoidal current 
source in phase with the input voltage, while a 
parallel transformer also acts as a sinusoidal 
voltage source in phase with the input voltage. In 
the second mode, the series transformer acts as a 
non-sinusoidal voltage source, eliminating line 
voltage disturbances, while a parallel transformer 
acts as a non-sinusoidal current source, eliminating 
any current harmonics introduced from nonlinear 
loads in the power system. Both operating modes 
allow the output voltage to be regulated, resulting 
in a constant RMS output voltage with reduced 
total harmonic distortion (THD). To extract single-
phase current and voltage references, it is necessary 
to compensate for the input and output voltage 
current, using synchronous reference system (OSR) 
controllers [2]. Although the SRF method itself is 
based on balanced three-phase loads, it can be 
adapted for use with single-phase loads. The unit 
vector sinθ and cosθ used in SRF based controllers 
is derived from a single-phase closed loop (PLL) 
system, which is based on the theory of three-phase 
instantaneous active power. 
RELATED STUDY: 
Any power problem that causes a customer's 
equipment to fail or malfunction manifests itself as 
an economic burden for the user or has a negative 
impact on the environment [3]. In the container 
crane industry, power problems that result in power 
quality degradation include power factor, harmonic 
distortion, voltage transients, voltage sags or sags, 
and voltage gains. Variable speed AC and DC 
drives used in container cranes make an important 
contribution to total harmonic current and voltage 
distortion. While SCR phase control produces the 
desired average power factor, DC SCR motors 
operate at a lower value. In addition, SCR 
switching occurs when the line is cut, resulting in a 
transient peak recovery voltage that can be 3-4 
times the rated line voltage depending on the 
system resistance and the size of the drives. The 
frequency and severity of these power system 
disturbances depends on the engine speed. The 
harmonic current injection of AC and DC motors 
will be higher when the drives are running at low 
speeds. The power factor will be lowest when DC 
motors are running at low speeds or during the 
initial periods of acceleration and deceleration, and 
will increase to a maximum when the SCR is 
stopped to reach rated or base speed [4]. Our 
experience shows that end users often do not 
associate power quality problems with container 
cranes, either because they are completely unaware 
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of such problems or because the economic impact 
is not considered. Prior to solid state power 
supplies, power factor was acceptable and 
harmonic current injection was minimal. It was 
only after the number of cranes doubled that the 
power consumption of each crane increased and 
static power transmission became a lifestyle [5]. 
Even with problems with harmonic distortion and 
power factor, no one was prepared for this. Even 
today, crane manufacturers and electrical 
propulsion suppliers avoid this problem by 
competitive bidding for new cranes. Instead of 
focusing on awareness and understanding of 
potential problems, the power quality issue is 
intentionally or unintentionally ignored. Power 
quality solutions are available. While these 
solutions are not free, they provide a good return on 
investment in most cases. However, if no power 
quality is specified, it will most likely not be 
connected. 
METHODOLOGY: 
The high-pass filter removes most of the load 
current, the rest being harmonic current, which is 
the reference for the active filter. This method has 
high phase and harmonic errors and is sensitive to 
high-frequency noise. The low pass filter removes 
the high-frequency components in the load current 
and produces volume. The reference current for the 
active filter is obtained by subtracting this base 
portion from the load current. This method has a 
large phase and a magnitude error. The main frame 
rotates synchronously with the main currents. Thus, 
time-varying currents with fundamental frequencies 
will be constant after conversion. However, 
harmonics at different rates remain tentative in this 
framework. Then the currents will be 
simultaneously divided into parts of direct and 
alternating current. The ac portion of the d-axis and 
the alternating current of the q-axis are used for 
harmonic elimination and VAR compensation [6]. 
The compensating currents are determined by the 
application of unfavorable parking along the d and 
q axes, which are injected into the network after 
routing and reconstruction. With non-sinusoidal 
and / or asymmetric system voltages, it is 
impossible to implement an active switching filter 
that simultaneously satisfies a real constant power 
derived from the mains, the sinusoidal compensator 
current and the proportion between the system 
voltage and the compensating current. This method 
will fix 2 of the 3 issues listed above. The Clarke 
transform is no longer used and the basic 
relationship definitions of p-q theory are not used 
directly. This method uses ABS line currents to 
avoid a Clark shift. The measured currents from the 
non-linear load together with the reliable timing 
circuit (PLL control circuit) form a concise control 
of the bypass active filter. The proposed control 
unit makes the active switching filter compensate 
for the load current in such a way that the current 
drawn from the mains supply is sinusoidal and 
balanced (containing only the primary component 
of the positive sequence), even with a distorted and 
/ or unbalanced system voltage. 
IMPLEMENTATION: 
Voltage and current compensation references are 
generated using SRF based controllers, and 
depending on the strategy adopted, a serial PWM 
transformer can act as a sinusoidal current source 
or as a non-sinusoidal voltage source, while a 
parallel PWM can act as a sinusoidal voltage 
source or non-sinusoidal current source. 
Accordingly, when a series PWM transformer acts 
as a sinusoidal current source and a parallel PWM 
transformer acts as a sinusoidal voltage source, the 
adopted control strategy is called Operation Mode 
1 (OPM 1). When the series PWM transformer acts 
as a non-sinusoidal voltage source and the parallel 
PWM transformer acts as a non-sinusoidal current 
source, the adopted control strategy is called the 
operating mode. The SRF method is originally 
based on balanced three-phase loads. The SRF 
method must be adapted for use in a single phase 
system. Thus, a two-stage fictitious system will be 
created, which will allow the method to be used in 
its original form. When OPM 1 is approved, the 
serial PWM transformer is controlled so that the 
source currents are () sinusoidal and compatible 
with the (opposite) power supply voltage. 
Accordingly, the series transformer must act as a 
current source with sufficient resistance to isolate 
the line from the harmonic load currents. Likewise, 
a parallel PWM transformer is controlled to act as a 
sinusoidal voltage source such that a regulated 
sinusoidal output voltage (VL) is supplied to the 
load. Any voltage disturbances such as dips, gains, 
harmonics and transients are eliminated by a series 
PWM transformer through series transformers. In 
addition, the parallel transformer must act as a 
voltage source with a sufficiently low impedance to 
absorb harmonic load currents. 
 
Fig. 4.1 Block diagram of the current SRF-based 
controller for single-phase load 
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Fig. 4.2 Mat Lab design of proposed system 
 
Fig. 4.3 UPQC (OPM1): (a) dc bus voltage (b) 
output voltage Vl (c) input current 
CONCLUSION: 
Two operating methods, OPM 1 and OPM 2, were 
implemented to analyze the performance of UPQC 
and the interactive UPS. In OPM 1, the voltage and 
current parameters are sinusoidal, which makes it 
easy to track reference values accurately using 
PWM control, which is an advantage over OPM 2. 
PQC, which works as a UPS system in OPM 2, has 
lower dynamic characteristics than UPS. Operation 
in OPM 1. This is because in the standby mode, the 
parallel transformer acts as a non-sinusoidal current 
source, and in the standby mode it should act as a 
sinusoidal voltage source. On the other hand, in 
OPM 1 the parallel transformer operates 
continuously as a sine voltage source. 
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